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2. This REPORT consists of a total of 7 sheets, Including this cover sheet. 

3. This report is also accompanied by ANNEXES, comprising: 

a. IS sent to the applicant and to the Internationa/ Bureau) a total of 5 sheets, as follows: 

sheets of the description, claims and/or drawings which have been amended and are the basis of this report 
and/or sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions). 

□ sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
Supp?eme^^^ international application as filed, as Indicated In Item 4 of Box No. I and the 

b. □ (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a 

sequence listing and/or tables related thereto, in electronic form only, as indicated In the Supplemer^tal Box 
Relating to Sequence Listing (see Section 802 of the Administrative Instructions) 



4. This report contains indications relating to the following items: 

Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, Inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial 
applicability; citations and explanations supporting such statement 
Certain documents cited 
Certain defects In the International application 
Certain observations on the international application 
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Box No, I Basis of the report ' ' " 

1. With regard to the language, this report is based on 

El the international application in the language in which it was filed 

□ a translation of the International application into , which is the language 
of a translation furnished for the purposes of: 

□ international search (under Rules 12.3(a) and 23.1(b)) 

□ publication of the international application (under Rule 12.4(a)) . 

□ international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets whirh 
have been furnished in the receiving Office in response to an invitation under ArtS/e l^^^^^^^^ 

report as "originally filed" and are not annexed to this report): rererrea to in this 

Description, Pages 

"'■'20 as originally filed 

Claims, Numbers 

"^0 filed with telefax on 1 9.03.2008 

Drawings, Sheets 

1 /7-7/7 as originally filed 

□ a sequence listing andtor any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

^' PoH ™l''®Po^ '^^s been established as if (some of) the amendments annexed to this report and listed below 
sSppl?^^^^^^^ "^"^'^^^^^ 9^ d'^^'<^^"''^ flteS, SsTndiSfed h ^^^^^ 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

5. □ This opinion has been established taking into account the rectification of an obvious mistalce authorized 
by or notified to this Authority under Rule 91 (Rule 70.2 (e)). misiaKe autnorized 



Form PCT/IPEA/409 (April 2007) 



INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 



International application No. 
PCT/EP2007y00381 0 



applicability <»' opinion with regard to novelty, inventive step and industrial 



1 . The questions whetlier the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: ""^^''^ °® "°" 

□ the entire international application, 
El claims Nos. 8. 9 

because: 

^ said international application or the said claims Nos. 8^ relate to the following subject matter which 
does not require an international preliminary examination (specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements beiow) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): unclear 

° !!iuld be foi5Se??spS.'^°^' ^° '"^''^''"^^^'y supported by the description that no meaningful opinion 

El no international search report has been established for the said claims Nos. 8^ 

° prescTbed timTlS ^ sequence listing; the applicant did not, within the 

□ furnish a sequence listing on paper complying with the standard provided for in Annex C of the 
Administrative Instructions, and such listing was not available to the International Preliminarv 
Examining Authority in a form and manner acceptable to it. 

^ fu/njsh a sequence listing in electronic form complying with the standard provided for in Annex C 

Pvimi^i^« Alfi'^!'-if®-'"®*i;"*^^'°"^l.^"^ ^'^''^ "^^'"S avanable to the International Preliminary 

Examining Authonty in a fonn and manner acceptable to it. 

□ pay tlie required late fumishing fee for the furnishing of a sequence listing in response to an 
invitation under Rules 13?er.1(a) or (b) and 13fer.2. h o lu cm 

□ a meaningful opinion could not be formed without the tables related to the sequence listinqs- the aoolicant 
did riot, within the prescribed time limit, furnish such tables in electronic form Complying S^he tSchSl 
^tSl^lnYh^'r."'^^ Annex C-Ws of the Administrative instructions, and sSch tibtes were not 
available to the Intemational Preliminary Examining Authority in a form and manner acceptable to it. 

□ the tables related to the nucleotide and/or amino acid sequence listing. If in electronic form only do not 
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions. 

□ See separate sheet for further details 
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?J?^i-'^^lY-* Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 



Inventive step (IS) 



industrial applicability (lA) 



Yes: Claims 1-7, 10-30 

No: Claims 

Yes: Claims 1-7. 10-30 

No: Claims 

Yes: Claims 1-7, 10-30 

No: Claims 



2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No, Vi Certain documents cited 



1. Certain published documents (Rule 70.10) 
and /or 

2. Non-written disclosures (Rule 70,9) 
see separate sheet 
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Re Item III. 

, The subject matter of claims 8 and 9 has not been searched since it relates to a 
method of treatment of the human or animal body by surgery (Rule 39.1 (iv) and 
Rule 67.1 (iv) PCT). By using a depth gauge, and in particular a hypodermic 
needle In order to measure the thickness of the soft tissue, the tissue is 
penetrated and altered, and this is considered as a surgical step. 

Re Item V. 

1 . Reference is made to the following documents: 

D1: US 5562448 A (MUSHABAC DAVID R [US]) 8 October 1996 (1 996-10-08) 
02: WO 2004/064660 A (TACTILE TECHNOLOGIES LLC [US]; WEINSTEIN 
URIEL [IL]; YOHAI YUVAL [IL];) 5 August 2004 (2004-08-05) cited in the 
application 

D3: US-Bi -6 31 9 006 (SCHERER FRANZ [DE] ET AL) 20 November 2001 
(2001-1 1-20) cited in the application 

D4; DE 100 36 027 Al (SCHREIBER HANS [DE]) 10 January 2002 (2002-01-10) 

2. INDEPENDENT CLAIM 1 

2.1 The present application does not meet the criteria of Article 33(1 ) PCT, because 
the subject-matter of claim 1 does not involve an Inventive step in the sense of 
Article 33(3) PCT. 

2.2 The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1, and discloses (the references in parentheses applying to this 
document): 

A method for creating a personalized digital planning environment for simulation of 
dental Implant placement from 

(i) a digitised representation of an intra-oral surface anatomy of a patient including 
at least a part of the dental arch (e.g. video signals, column 10 lines 35 to 56, and 
column 24 lines 53 to 55), 

(11) a point wise digital representation of bone surface in the region of and around 
potential dental implant receptor sites (column 24 lines 53 to 65), and 
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(Hi) a two-dimensional dental X-ray Image of the potential dental Implant receptor 
sites (column 25 lines 14 to 17), the method comprising: 

- mapping the two-dimensional dental X-ray image of the potential dental implant 
receptor sites along at least part of a dental arch of the digitized intrd-oral surface 
anatomy (column 10 lines 57 to 67, and column 27 lines 27 to 64), 

- constmcting a three-dimensional surface model of the bone at the potential 
dental implant receptor sites based on the at least point-wise digital representation 
of bone surface (column 24 lines 53 to 65), and 

- generating a single digital project file comprising at least the digitized 
representation of the intra-oral surface anatomy of the patient, the mapped 
two-dimensional dental X-ray image and the three-dimensional surface model of 
the bone at the potential dental implant receptor sites. (Column 24 line 35 to 
column 25 line 62). 

2.3 The subject-matter of claim 1 therefore differs from this known method In that: 

- the three-dimensional surface model of the bone is based on a point wise digital 
representation of soft-tissue thickness and in that 

- the method includes the step of mapping the dental X-ray image (11) along at 
least part of a curved surface following the dental arch (1) by folding the dental X- 
ray Image (11) along said curved surface. 

2.4 While making a point wise measurement of bone surface location is equivalent to 
making a point wise measurement of soft-tissue thickness especially when using a 
stylus or probe member as in document D1 , the cited documents do not hint at 
folding the dental X-ray image along a curved surface following the dental arch for 
mapping the dental X-ray image on the 3D intra-oral image. 

Consequently, the subject-matter of claim 1 involves an inventive step In the 
sense of Article 33(3) PCT. 

3 INDEPENDENT CLAIMS 1 8, 1 9, 20, 21 and 30 

3.1 Independent claim 1 8 refers to a computer program product for executing any of 
the methods as claimed In any one of the claims 1-17 when executed on a 
computing device associated with a simulation device for simulation of dental 
implant placement. For the same reason as mentioned in paragraph 2.4, the 
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subject-matter of independent claim 1 8 involves an inventive step. 

3.2 Claim 19 wliich refers to a machine readable data storage device storing the 
program product of claim 19 and claim 20 which refers to a method of 
transmission of the same involve also an inventive step. 

3.3 The computer system as defined in independent 21 includes the corresponding 
means for performing the steps of the method as specified in claim 1 . Therefore, 
the subject-matter of independent claim 21 involves an inventive step in the sense 
of Article 33(3) PCT. 

3.4 The subject matter of claim 30 basically contains all the features of claim 1 with in 
addition the steps of generating the data (1), (ii) and (iii) which are used in the 
method of claim 1 . The same reasoning applies as for claim 1 . 

Therefore the subject matter of claim 30 also involves an inventive step in the 
sense of Article 33(3) PCT. 

DEPENDENT CLAIMS 2-7, 10-17, 22-29 

4. Claims 2-7,1 0-1 7 are dependent on claim 1 and therefore satisfy the requirements 
of the PCT with respect to novelty and inventive step. 

5. 22-29 are dependent on claim 21 and therefore satisfy the requirements of the 
PCT with respect to novelty and inventive step. 



POT/Separate SheeV409 (Sheets) (EPO-April 2005) 



19-MRR-200S 17: 19 

PCT/EP2007/003810 



AMENDED CLAIMS 

1. A method for ac^tmg a personalized digital planning enviiomnent for 
simulation of dental implant placement fix>m (j) a digitised it^presentation 
of an intra-oral surfece anatomy of a patient including at least a part of 
the dental arch, (ii) an at least point-wise digital representation of soft 
tissue thickness in the region of and around potential dental implant 
receptor sites (2), and (iij) a two-dimensional dental X-ray image of the 
potential dental implant receptor sites (2), the method comprising; 

- mapping the two-dimensional dental X-ray image of the potential 
dental implant receptor sites (2) along at least part of a dental arch (1) 
of the digitized intra-oral surface anatomy, 

- constructing a three-dimensional surface model of the bone at the 
potential dental implant receptor sites (2) based on the at least point- 
wise digital representation of soft tissue thickness, and- 

" generating a single digital project file comprising at least the digitized 
representation of the intra-oral surfece anatomy of the patient, the 
mapped two-dimensional dental X-ray image and the three- 
dimensional surface model of the bone at the potential dental miplant 
receptor sites, 

charactOTsed in that the mefliod inchides the step of mapping the dental 
X-ray image (11) along at least part of a curved surface following the 
dental arch (1) by folding <he dental X-ray image (1 1) along said curved 
sur&ce. 

2. Method according to claim 1, wherein the digitized representation of an 
intra-oral surface anatomy is investigated for possible dental implant 
receptor sites (2), 

3. Method according to claim 2, wherein digitized representation of an intra- 
oral surface anatomy is for the entke dental arch (1) of the upper jaw (12) 
and/or lower jaw (13). 

4. Method according to any one of the previous claims, wherein the 
digitized representation of an intra-oral surface anatomy is a surface scan 
of the mouth of the patient. 
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5. Method according to any one of claims 1 to 3, wherein the digitized 
representation of an intra-oral surface anatomy is obtained from m 
impression of the upper jaw (12) and/or lower jaw (13), whereby this 
impression is used to digitally capture spatial coordinates of the intra-oral 
surface. 

6. Method according to any one of the previous claims., wherein the digital 
representation of the soft tissue (7) is obtained via statistical information 
from an expert system. 

7. Method according to any one of claims 1 to 5, the soft tissue (7) having a 
thickness-^ wherein digital representation of the soft tissue (7) is obtained 
via local measurements of the thickness of the soft tissue, 

8. Method according to claim 7, wherein the local measurements of the 
thickness of the soft tissue (7) are obtained by using a depth gauge. 

9. Method according to claim 8, wherein the depth gauge comprises at least 
one hypodermic needle (5). 

10* Method according to claim 7, wherein local measurements of the 
thickness of the soft tissue (7) are obtained J&om ultrasound 
measurements. 

11. Method according to any one of the previous claims, wherein mapping 
the dental X-ray image along at least part of the dental arch (1) comprises 
indicating corresponding points on the dental X-ray image and on the 
intra-oral surface anatomy. 

12. Method according to any one of the previous claimis, wherein mapping 
the dental X-ray image along at least part of the dental arch (1) comprises 
non-unifomi stretching of the X-ray image. 

13. Method according to any of the previous claims, wherein mapping the 
dental X-ray image along at least part of the dental arch (1) includes 
linear scaling of the X-ray image in the apical-coronal-durection of the 
patient. 

14. Method according to any one of the previous claims, wherein mapping 
the dental X-ray image along at least part of the deutal arch (1) includes 
non4inear scalmg of the X-ray image in the horizontal direction. 
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15. Method according to any of the previoijs claims, wherein constraoting a 
three-dimensional surface modd of the bone at the potential dental 
implant receptor sites (2) is performed by offsetting the soft tissue 
thickness inwardly in a direction towards the jawbone, 

16. Method according to any of the previous claims, wherein generating a 
single digital project file comprising information obtained in the previous 
steps is performed by combining obtained digital information in a single 
digital project visualisable on a display screen, 

17- Method according to any of the previous claims, furthermore comprising 
importing the digital project file into implant planning software. 

18. Computer program product for executing any of the methods as claimed 
in any one of the previous claims when executed on a computing device 
associated with a simulation device for simulation of dental implant 
placement 

19. Machine readable data storage device storing the computer program 
product of claim 18, 

20. A method of transmission of the computer program product of claim 18 
over a local or wide area telecommunications network. 

2L A computer system for creating a personalized digital planning 
environment for simulation of dental implant placement fix>m a digitised 
representation of an intta-oral surface anatomy of a patient including at 
least a part of the dental arch, an at least point-wise digital representation 
of soft tissue thickness in the region of and around potential dental 
implant receptor sites (2), and a two-dimensional dental X-ray image of 
the potential dental implant receptor sites (2), the system comprising: 

- means for mapping the two-dimensional dental X-ray image of the 
potential dental implant receptor sites (2) along at least part of a dental 
arch (1) of the digitised intra-oral surface anatomy, 

- means for constmcting a three-dimensional surface model of the bone 
at the potential dental implant receptor sites (2) based on tJie at least 
point-wise digital representation of soft tissue thickness, and 

- means for generating a single digital project file comprising at least the 
digitized representation of the intra-oral surface anatomy of the 
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paticait, the mapped two-dimensionaJ dental X-ray image and the 
three-dimensional surface model of the bone at the potential dental 
implant iieceptor sites, 
cha«icterised in that the means for mapping the two-dimensional dental 
X-ray image (1 J) along at least part of a dental arch (1) comprises means 
for folding the dental X-ray image (11) along at least part of a curved 
surface following the dental arch (l), 

22. A computer syst&m. according to claim 21, whei-ein the means for 
mapping the two-dimeaisional dental X-ray image comprises means for 
investigating for possible dental implant receptor sites (2). 

23. A computer system according to claim 21 or 22, wherein the means for 
mapping the two-dimensional dental X-ray image comprises means for 
perfonning a surfece scan of the mouth of a patient. 

24. A computer system according to any of claims 21 to 23, wharein the 
means for miapping the two-dimensional dental X-ray image comprises 
means for performing linear scaling of the X-ray image in the apical- 
coronal directicm of the patient 

25. A oompttter system according to any of claims 21 to 24, wherein the 
means for mapping the two-dimensional dental X-my image comprises 
means for performing non-linear scaling of the X-ray image in the 
horizontal direction. 

26. A computer system according to any one of claims 21 to 25, the soft 
tissue (7) having a thickness* wherein the means for constructing a three- 
dimensional surface model of the bone at the potential dental implant 
receptor sites (2) comprises means for local measurement of tiie thickness 
of the soft tissue (7). 

27. A computer system according to any one of claims 21 to 26, wherem the 
means for constructing a three-dimensional surface model of the bone at 
the potential dental implant receptor sites (2) comprises means for 
performing offsetting the soft tissue thickness inwardly m a direction 
towards the bone. 

28. A computer system according to any one of claims 2 1 to 27, wherein the 
means for generating a single digital project file comprises means for 
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combimng obtamed digital information in a . single digital project 
visualisable on a display screen. 
29* A wmpater system according to any one of claims 21 to 28, ftirthermore 
comprising means for importing the digital project file into implant 
planning software, 

30. A method for creating a personalized digital planning environment for 
simulation of dental implant placement, the method comprising: 
digitising intra-oral surface anatomy of a patient, 
generating an at least point-wise digital representation of soft tissue 
thickness in the region of and axonnd potential dental implant 
receptor sites (2), 

taking a two-dimensional dental X-ray image (11) of the potential 
dental implant receptor sites (2) and mapping it along at least part of 
a dental arch (1) of the digitised intra-oral surface anatomy^, 
constructing a three-dimensional surface model of the bone at the 
potential dental implant receptor sites (2) based on the at least point- 
wise digital representation of soft tissue thickness, and 
generating a single digital project file comprising infomiation 
obtained in the previous steps, 
characterised in that the method includes the step of mapping the dental 
X-ray image (11) along at least part of a curved surface following the 
dental arch (1) by folding the dental X-ray image (11) along said curved 
sur&ce. 
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